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ABSTRACT 

In 1988 a new birth certificate form was implemented in North Carolina. Many new items were added 
and some questions revised to elicit better information on demographic, behavioral, and medical factors 
influencing fertility and pregnancy outcomes. The purpose of this report is to provide an overview of the 
new items on the birth certificate, pointing to some of their uses and limitations. An illustrative analysis of 
the new data is also presented—the correlation of maternal smoking during pregnancy with the incidence 
of low birthweight. The recent enhancement of the birth certificate should provide better data for 
planning and evaluating maternal and child health programs. 



INTRODUCTION 

Birth certificates are used throughout an 
individual's lifetime to prove age, parentage, 
birthplace, citizenship, and inheritance rights. In 
addition, statistical data obtained from birth records 
are widely used by local, state, and national agencies 
in planning and evaluating health and social programs. 

In 1988, new vital records forms were implemented 
in North Carolina. This revision process occurs 
approximately every 10 years. The death, marriage, 
and divorce certificates had fairly minor changes, but 
revisions to the live birth and fetal death records 
were the most sweeping in decades. In each case, 
many items were added and some questions revised 
to elicit better information on demographic, 
behavioral, and medical factors influencing fertility 
and pregnancy outcomes. 

The purpose of this report is to acquaint the 
reader with the new and revised data items on the live 
birth certificate. After a brief review of the certificate 
revision process, a description of each of the new 
items is provided. An illustrative analysis of the new 
data is then presented—the correlation of maternal 
smoking during pregnancy with the incidence of low 
birthweight. In a short report such as this, only a 
brief overview of the new data can be included. We 
hope that this will result in a better understanding of 
the available information and thus suggest fruitful 
areas for more detailed analyses. Meanwhile, we plan 
to include several of the new items in standard 
reports for data year 1990. 

CERTIFICATE REVISION PROCESS 

The birth registration system in the United States 
is decentralized. To promote uniformity among 
states, the U. S. Standard Certificate of Live Birth 
was developed to serve as a model for the states' 
birth certificates. The standard certificate is modified 
by each state to satisfy particular state needs or 
because of special provisions of the state vital 
statistics laws. 

The latest revision of the standard certificate 
began in 1984 with the formation of panels of 
experts consisting of state registration executives, 
representatives of staffs who complete the certificates, 
and users of vital statistics. The revision process was 
sponsored by the National Center for Health 
Statistics. Both written and oral testimony to the 
revision panel, driven by maternal and child health 
data needs, gave impetus to changes in the format 

and content of the birth certificate. The need for new 
data had to be balanced against considerations of 
data quality and the burden of reporting of new 
items. 

Changes made to the birth certificate include: 

—Transfer status of both the mother and child 
were added to assess referral of high-risk patients; 

—A list of medical risk factors was added to 
include specific conditions such as diabetes, 
hypertension, and anemia; 

—Other behavioral risk factors were added to 
include tobacco and alcohol use, and weight gain 
during pregnancy to allow measurement of their 
impact on pregnancy outcome; 

—Method of delivery was added mainly due to the 
controversy over the growing use of C-section as 
a method of delivery; and 

—Detailed lists of congenital anomalies of the 
infant, other conditions of the newborn, obstetric 
procedures performed, and events of labor and 
delivery were added. 

In general, there was a change from reporting data as 
write-in (open-ended) items to the check-box format. 
Medical risk factors, complications of labor and 
delivery, and congenital anomalies were previously 
collected on the birth certificate as write-in items, 
and it was felt that the change in format would 
reduce underreporting. 

One state implemented the new birth certificate in 
1987. Eleven states, including North Carolina, 
implemented it in 1988. All other states implemented 
the new certificate in 1989 or 1990. 

DESCRIPTION OF NEW ITEMS 

A copy of the new birth certificate used in North 
Carolina is shown in the Appendix. The certificate is 
routinely printed on one legal size page, but is broken 
into two parts here for ease of reading. The lower 
two sections of the certificate (second page of 
Appendix) contain "information for medical and 
health use only." After the data are computerized, 
the bottom section with the check boxes is separated 
from the certificate and destroyed. The section with 
items 26 through 37 is retained on the hard copy in 
the vital records office but is excluded from certified 
copies of the certificate. 



Only data items added or changed in 1988 are 
covered here. A variety of other useful information 
is captured on the birth certificate, but a discussion 
of the quality and uses of all the birth certificate data 
is beyond the scope of this report. 

Only a few of the items on the birth certificate are 
not computerized. Where this occurs with a new 
item, it is noted in the pertinent place below. 

For many of the check-box groups at the bottom 
of the certificate (items 38a, 39,40, 42, and 43), the 
number of "unknowns" (missing data) in 1988 and 
1989 is very small. This is due in part to the way the 
data were coded in the state office. If one or more of 
these check-box groups was left blank, but one or 
more others on that certificate was filled out, then 
the response on the blank check-box group(s) was 
usually interpreted as "none," rather than 
"unknown." Only if all of the check-box groups at 
the bottom of the certificate were left blank was 
"unknown" coded. In 1990 this was changed so that 
if no box was marked in an item group, then the 
value for that group was coded "unknown." 

Except as otherwise noted, all data in this report 
are based only on live births occurring in North 
Carolina in 1988 and 1989, regardless of residence. 
Most surrounding states had not implemented the 
new birth certificate in 1988 and thus births to 
North Carolina residents who delivered out of state 
in 1988 would have many missing values for the new 
items. 

Mother's Name and Date of Birth 
(Items 12 and 13) 

Prior to 1988 the mother's maiden name only and 
age in years were recorded on the birth certificate. 
With the recording of her current last name (item 
12a) and month, day, and year of birth (item 13), 
matching of the birth certificate to other data files 
with information about the mother is much easier. 

Zip Code (Item 16b) 

Zip code of the mother is included as a separate 
data item. Zip code of the mailing address is most 
likely to be recorded, which may be different from 
the zip code of residence. This geographic identifier 
will permit more refined analyses of births and their 
outcomes, though many rates will be statistically 
unreliable at this level of detail. This item is very 
complete on the computerized birth file, with the 

number of missing zip codes being only 12 in 1988 
and 5 in 1989. However, substantial efforts were 
made in the vital records section to assign a zip code 
based on city and other information on the certificate 
for those where it was not directly reported on the 
paper form. 

Social Security Number (Items 26a and 27a) 

Social Security number of father and mother were 
collected beginning January 1991 when a slightly 
revised certificate was implemented. These items are 
not presently keypunched for computer use. Social 
Security number of the mother is potentially a very 
useful item for linking the birth certificates to other 
data files. 

Hispanic Origin (Items 26c and 27c) 

For both the father and the mother, Hispanic 
origin is captured on the new certificate. Table 1 
shows the number and percent of births with 
Hispanic origin indicated for the father and mother 
in 1988 and 1989. A relatively large proportion of 
the records have unknown Hispanic status for the 
father. Birth certificate data pertaining to the father 
have a large number of missing values, mainly for 
out-of-wedlock births. 

Hispanic origin is a measure of ethnicity that is 
different from race. Thus there may be Hispanic 
whites, non-Hispanic whites, Hispanic blacks, etc. 
North Carolina has a low proportion of births that 
are Hispanic compared to many other states. The 
percent of births to mothers of Hispanic origin was 
1.2 in 1988 and 1.5 in 1989. Of these, most were 
Mexican. 

Other Terminations (Item 30b) 

This component of pregnancy history collected on 
the birth certificate has been rephrased as "other 
terminations—spontaneous and induced at any time 
after conception." Prior to 1988 the corresponding 
item asked for "previous deliveries—bom dead— 
fetal death at any time after conception." It is very 
likely that the new terminology is picking up more 
induced abortions. In 1987, 17.0 percent of the 
birth certificates indicated a previous fetal death, 
while in 1988 and 1989 the percentages with "other 
terminations" were 21.2 and 23.2 respectively. This 
will affect any gravidity or total pregnancy indicators 
that are computed from the birth certificate data on 
pregnancy history. 



TABLE 1 

Hispanic Origin of Father and Mother: 
Live Births Occurring in North Carolina in 1988 and 1989 

Ethnicity 

1988                                                         1989 
Father                     Mother                     Father                     Mother 

Number Percent Number Percent Number Percent Number Percent 

Non-Hispanic 79,172 80.9 96,702 98.8 82,531 80.3 101,240 98.5 

Hispanic 1,389 1.4 1,139 1.2 1,734 1.7 1,500 1.5 

Cuban 
Mexican 
Puerto Rican 
Central/South 

American 
Other & Unknown 

Hispanic 

55 
740 
321 

98 

175 

0.1 
0.8 
0.3 

0.1 

0.2 

36 
554 
247 

113 

189 

0.0 
0.6 
0.3 

0.1 

0.2 

69 
975 
369 

142 

179 

0.1 
0.9 
0.4 

0.1 

0.2 

48 
799 
283 

165 

205 

0.0 
0.8 
0.3 

0.2 

0.2 

Hispanic Status 
Unknown 17,306 17.7 26 0.0 18,487 18.0 12 0.0 

TOTAL 97,867 100.0 97,867 100.0 102,752 100.0 102,752 100.0 

Clinical Estimate of Gestation in Weeks 
(Item 35) 

This item was added in 1988. It allows a comparison 
or backup measure to weeks of gestation computed 
by subtracting date last normal menses began (item 
32) from date of birth of the baby (item 2). 

Beginning in 1988 a new algorithm was used for 
computing weeks of gestation. Thus this item is 
much more complete in our statistical data files than 
in 1987 and earlier years. If day of last normal 
menses is missing, but month and year are recorded, 
then the 15 th of the month is substituted and the 
dates are subtracted to compute completed weeks of 
gestation. Gestational age values are then edited 
against birthweight, and implausible values are coded 
to unknown. If month or year of last normal menses 
is missing, or if the computed value is implausible, 
then the clinical estimate of gestation is substituted 
and edited against birthweight. In 1988 and 1989, 
the percentages of birth records with missing 
gestational age were 0.3 and 0.2, respectively, 
compared to about 19 percent missing in 1987 when 
missing day of last normal menses resulted in a 
missing value for gestation. 

The Kessner Index of prenatal care is computed 
from birth certificate data using weeks of gestation as 

one component, along with month prenatal care 
began and number of prenatal care visits. Prior to 
1988 the algorithm of substituting the 15th for 
missing day of last normal menses was used to 
compute gestational age for use in the Kessner Index. 
Still, over three percent of births had a missing value 
on the Kessner Index, primarily due to missing 
gestational age information. With the use of clinical 
estimate of gestation as a back-up in 1988, the 
Kessner Index had less than one-half of one percent 
missing values. This change resulted in a substantial 
increase in the number of births in the inadequate 
(worst) prenatal care category, since women whose 
birth certificate data are incomplete are more likely 
to be high-risk. 

Transfer Status (Items 37a and 37b) 

The occurrence of maternal and neonatal transfers 
reflects the recognition that some mothers and/or 
their infants require specialized treatment not 
available at all hospitals. Questions asked are: was 
mother transferred prior to delivery, and was infant 
transferred? If the answer is yes, then the facility 
transferred from or to is recorded. This latter 
information on the specific facility is not entered 
into the computer. The percentage of birth certificates 
indicating the mother was transferred prior to 
delivery was 1.2 in 1988 and 1.1 in 1989. Of these 



maternal transfers, 66 percent involved births under 
2,500 grams. This compares to eight percent low 
birthweight for all births, indicating that these 
transfers are occurring for high-risk deliveries. The 
percentage of birth certificates indicating that the 
infant was transferred was 1.3 in 1988 and 1.2 in 
1989. Of these infants who were transferred, 48 
percent weighed less than 2,500 grams. The accuracy 
of reporting of these items is not known, though a 
report from Missouri suggests that some under- 
reporting probably occurs (1). 

Medical History for this Pregnancy 
(Item 38a) 

Analysis of certain medical risk factors relating to 
the mother may provide new insight into the causes 
of low birthweight and other adverse pregnancy 
outcomes. Table 2 shows a distribution of 1988 and 
1989 births occurring in North Carolina by the 

indicated presence of these risk factors. "Other" is 
the largest category here. Within this "other" 
category, early or threatened labor (ICD-9 code 
644), infections of genitourinary tract in pregnancy 
(lCD-9 code 646.6), and abnormality of organs and 
soft tissues of pelvis (ICD-9 code 654) account for 
about 40 percent of the total. For this item, as well as 
for items 40, 42, and 43, responses written in the 
"other" categories are coded to the ICD-9 system by 
nosologists in the state office. 

The percentage of birth certificates indicating one 
or more of these risk factors was 22.2 in 1988 and 
21.9 in 1989. This compares to 17.7 percent of the 
birth certificates in 1987 with either "complications 
of pregnancy" or "concurrent illnesses or conditions 
affecting the pregnancy" indicated under the old 
write-in format. Under the old format, any condition 
could be reported as a "complication" and none of 
the specific conditions were coded for computer use. 

TABLE 2 

Medical History for this Pregnancy: 
Live Births Occurring in North Carolina in 1988 and 1989 

MEDICAL HISTORY FOR THIS PREGNANCY 

None 
Anemia (Hct. < 30/Hgb. < 10) 
Cardiac disease 
Acute or chronic lung disease 
Diabetes - ' 
Genital herpes -    "•       ^ 
Hydramnios/Oligohydramnios 
Hemoglobinopathy 
Hypertension, chronic 
Hypertension, pregnancy-associated      '. * 
Eclampsia '-' 
Incompetent cervix 
Previous infant 4,000+ grams 
Previous preterm or small-for-gestational-age infant 
Renal disease 
Rh sensitization 
Uterine bleeding 
Other 
Unknown 

One or more 

Total Live Births 

1988 1989 
Number Percent Number Percent 

76,094 77.8 80,210 78.1 
2,502 2.6 2,671 2.6 
555 0.6 546 0.5 
383 0.4 403 0.4 

2,905 3.0 3,170 3.1 
1,001 1.0 1,306 1.3 
475 0.5 529 0.5 
40 <0.1 29 <0.1 

\ 1          1 , « 1,034 1.1 862 0.8 
3,941 4.0 3,893 3.8 

rilU  j_ 657 0.7 558 0.5 
11 7; _' ■ 384 0.4 346 0.3 

851 0.9 792 0.8 
1,468 1.5 1,183 1.2 
547 0.6 446 0.4 

l;v      ' 1,360 1.4 1,059 1.0 
1.340 1.4 1,377 1.3 
6,098 6.2 7,097 6.9 

80 0.1 64 0.1 

21,693 22.2 22,478 21.9 

97,867 102,752 



TABLE 3 

Other History for this Pregnancy: 
Live Births Occurring in North Carolina in 1988 and 1989 

OTHER HISTORY FOR THIS PREGNANCY 

Tobacco use during pregnancy — No 
Tobacco use during pregnancy — Yes 

Median number of cigarettes per day 
Alcohol use during pregnancy — No 
Alcohol use during pregnancy — Yes 

Number of drinks per week =  1 
Median weight gained during pregnancy (lbs.) 

1988 1989 
Number Percent Number Percent 

74.403      76.0 
21,142      21.6 

10.8 
91,996      94.0 

3,253 3.3 
1,868      57.4 

30.1 

80,849      78.7 
21,542      21.0 

10.7 
98,953       96.3 
2,917        2.8 
1,814       62.2 

30.2 

Other History for this Pregnancy (Item 38b) 

Data on tobacco use, alcohol use, and weight gain 
during pregnancy are shown in Table 3. About 21 
percent of women reported using tobacco during 
pregnancy and for these women the median number 
of cigarettes smoked per day was about 11. For 2.4 
percent of the births in 1988, smoking was unknown, 
and for another 2.2 percent smoking was indicated, 
but the amount was unknown. In 1989 these 
percents had improved to 0.4 and 1.6 respectively. 
One limitation of this item is that it does not indicate 
how many women may have stopped smoking 
during pregnancy. 

Only about three percent of the certificates 
indicated alcohol use during the pregnancy, and for 
those women reporting "yes," about 60 percent 
indicated an average of only one drink per week, the 
minimum level. For 1988, 2.7 percent of the birth 
certificates had unknown alcohol use and another 
0.5 percent had alcohol use indicated but the 
amount was unknown. In 1989 these percents had 
dropped to 0.9 and 0.4 respectively. From other 
studies, it appears that severe underreporting of 
alcohol use is occurring. A study of Missouri 
mothers found 23 percent drinking during pregnancy 
(2), while data from a national survey showed 25 
percent of pregnant women reporting alcohol use in 
the previous month (3). 

The median weight gained during pregnancy was 
30.1 pounds in 1988 and 30.2 in 1989. This item 
had a relatively large percent of certificates with 
missing data (10.1 percent in 1988 and 5.0 percent 
in 1989), compared to other new items on the 
certificate. There may be a severe bias in correlating 
weight gain during pregnancy with birthweight and 
other pregnancy outcomes. A premature delivery by 
definition cuts short the time in which the mother 
has to gain weight. An indicator of weight gain 
appropriate for gestational age would be a better 
measure to relate to birth outcomes. This same type 
of bias is present when correlating the quantity of 
prenatal care with birth outcomes. 

Obstetric Procedures (Item 39) 

Table 4 displays frequencies and percentages for 
reported obstetrical procedures. More than half of 
the certificates indicated ultrasound and more than 
70 percent indicated electronic fetal monitoring. 
Both of these percentages increased substantially 
from 1988 to 1989. Reporting changes could account 
in part for these increases. Less than 10 percent of 
the certificates indicated that labor was induced. 



TABLE 4 

Obstetric Procedures: 
Live Births Occurring in North Carolina in 1988 and 1989 

OBSTETRIC PROCEDURES 
None 
Amniocentesis 
Electronic fetal monitoring 
Induction of labor 
Stimulation of labor 
Tocolysis 
Ultrasound 
Other 
Unknown 

1988 1989 
Number Percent Number Percent 

One or more 

13,306 13.6 8,343 8.2 
3,524 3.6 3,411 3.3 

70,854 72.4 82,148 79.9 
9,154 9.4 9,572 9.3 

10,456 10.7 11,668 11.4 
■   ■       1,907 1.9 1,867 1.8 

50.323 51.4 60,156 58.5 
1,686 1.7 2,214 2.2 

86 0.1 64 0.1 

84,475 86.3 94,345 91.8 

Events of Labor and/or Delivery (Item 40) 

Frequencies and percentages for these events are 
shown in Table 5. The data for cord prolapse are not 
shown because of a coding problem in the state 
office. This coding problem should be corrected in 
the 1990 data.        .     

The percentage of births with one or more of these 
events indicated was 37.0 in 1988 and 36.6 in 1989. 
This compares to 37.6 percent of the birth certificates 
in 1987 with "complications of labor or delivery" 
indicated under the old write-in format. In 1987 and 
earlier years, any condition could be reported as a 
"complication" and none of the specific conditions 
were coded for computer use. 

TABLE 5 

Events of I ^bor and/or Delivery: 
Live Births Occurring in North Carolina in 1988 and 1989 

1988 1989 
EVENTS OF LABOR AND/OR DELIVERY                       Number Percent Number Percent 

None                                                                                 /. •              61,539 62.9 65,063 63.3 
Febrile (> 100°F or 38°C)                                    .                           1,089 1.1 1,243 1.2 
Meconium, moderate/heavy                                                                   7,326 7.5 7,610 7.4 
Premature rupture of membrane (> 12 hours)                                4,009 4.1 3,970 3.9 
Abruptio placenta                                                                                        719 0.7 718 0.7 
Placenta previa                                                                                             427 0.4 438 0.4 
Other excessive bleeding                                                                            632 0.6 522 0.5 
Seizures during labor                                                                                    54 0.1 52 0.1 
Precipitous labor (< 3 hours)                                                              2,238 2.3 2,211 2.2 
Prolonged labor (> 20 hours)                                                              1,690 1.7 1,667 1.6 
Dysfunctional labor                                                                                 5,350 5.5 6,576 6.4 
Breech/Malpresentation                                                                           4,349 4.4 4,503 4.4 
Cephalopelvic disproportion                                                                  4,159 4.2 4,086 4.0 
Cord prolapse*                           ■   ►   ,                                                      N.A. N.A. N.A. N.A. 
Anesthetic complications                                                                              77 0.1 64 0.1 
Fetal distress                                                                                              5,678 5.8 5,778 5.6 
Other                            - t      '                                                              3,924 4.0 3,581 3.5 
Unknown                                        ■                                                                80 0.1 62 0.1 

One or more                                                                                          36,248 37.0 37,627 36.6 

*Note: Data for cord prolapse are not shown because of a coding problem in the state office in 1988 and 1989. 



Method of Delivery (Itein 41) 

Data on method of delivery are shown in Table 6. 
Almost one-fourth of 1988 and 1989 live births 
occurring in North Carolina were reported to be by 
C-section (about 16 percent primary and 8 percent 
repeat). In Table 6, "more than one" means the 
occurrence of one of the four delivery types plus 
forceps and/or vacuum assistance. 

Further analysis reveals that for 1988-89 the 
percent C-section was 19.6 for women with less than 
12 years of education, compared to 25.1 for women 
with 12 or more years of education. These data 
suggest that the use of C-section may be partly 
related to income level or insurance status, a finding 
that has been indicated in other studies as well (4). 

TABLE 6 

Method of Delivery: 
Live Births Occurring in North Carolina in 1988 and 1989 

METHOD OF DELIVERY 

Vaginal 
Vaginal birth after previous C-section 
Primary C-section 
Repeat C-section 
Forceps 
Vacuum 

More than one 

1988 1989 
Number Percent Number Percent 

69,835       71.4      75,003      73.0 
1,136 1.2 1,571 1.5 

16,016 16.4 16,301 15.9 
7,826 8.0 7,739 7.5 
6,682 6.8 6,596 6.4 
4,504 4.6 6,303 6.1 

8,132 8.3       10,761 10.5 

Conditions of the Newborn (Item 42) 

Table 7 presents frequencies and percentages for 
1988 and 1989 on certain conditions of the newborn 
reported on the new birth certificate. Fetal alcohol 
syndrome is not always easily detected soon after 

birth when the certificate would be filed. In any case, 
this condition is undoubtedly severely underreported 
in these data. 

TABLE 7 

Conditions of the Newborn: 
Live Births Occurring in North Carolina in 1988 and 1989 

CONDITIONS OF THE NEWBORN 

None 
Anemia (Hct. < 39/Hbg. < 13) 
Birth injury 
Fetal alcohol syndrome 
Hyaline membrane disease/RDS 
Meconium aspiration syndrome 
Assisted ventilation < 30 min. 
Assisted ventilation ^ 30 min. 
Seizures 
Other 
Unknown 

1988 1989 
Number Percent Number Percent 

93,035       95.1       97,499       94.9 
201 0.2 153 0.1 
196 0.2 231 0.2 
35 <0.1 24 <0.1 

521 0.5 577 0.6 
318 0.3 214 0.2 

1,342 1.4 1,677 1.6 
1,046 1.1 1,220 1.2 
104 0.1 123 0.1 

1,697 1.7 1,909 1.9 
83 0.1 63 0.1 

One or more 4,749 4.9 5,190 5.1 

8 



Congenital Anomalies of Child (Item 43) 

It is well documented that congenital anomalies, 
except for the most visible and most severe, are 
incompletely reported on birth certificates (5,6). 
Transition to the check-box approach of collecting 
this information in 1988 has improved this reporting 
somewhat. Table 8 shows the incidence of selected 
conditions as reported on the birth certificate in 
1988 and 1989. About one percent of the births had 
one or more congenital anomalies reported. This 

compares to approximately 0.7 percent of 1987 
births with a congenital anomaly indicated from the 
write-in approach. However, these numbers are 
much lower than the level reported from the multi- 
source North Carolina Birth Defects Registry (6). In 
1988 this Registry indicated that 4.3 percent of live 
births had one or more congenital anomalies. Thus 
the birth certificate alone continues to be a poor 
source of data on the prevalence of congenital 
anomalies among newborns. Some possible reasons 
for this are mentioned in the CONCLUSION section. 

TABLE 8 

Congenital Anomalies of Child: 
Live Births Occurring in North Carolina in 1988 and 1989 

CONGENITAL ANOMALIES OF CHILD 

None '/ 
Anencephalus 
Spina bifida/Meningocele 
Hydrocephalus 
Microcephalus 
Other central nervous system anomalies 
Heart malfunctions 
Other circulatory/respiratory anomalies 
Rectal atresia/stenosis 
Tracheo-esophageal fistula/Esophageal atresia 
Omphalocele/Gastroschisis 
Other gastrointestinal anomalies 
Malformed genitaha 
Renal agenesis 
Other urogenital anomalies 
Cleft lip/palate 
Polydactyly/Syndactyly/Adactyly 
Club foot 
Diaphragmatic hernia 
Other musculoskeletal/integumental anomalies 
Down's syndrome 
Other chromosomal anomalies 
Other 
Unknown 

1988 1989 
Number Percent Number Percent 

One or more 

96,728 98.84 101,685 98.96 
11 0.01 7 0.01 
35 0.04 19 0.02 
39 0.04 18 0.02 
8 0.01 7 0.01 
15 0.02 8 0.01 

110 0.11 89 0.09 
33 0.03 37 0.04 
17 0.02 10 0.01 
8 0.01 15 0.01 

25 0.03 26 0.03 
24 0.02 22 0.02 
138 0.14 143 0.14 
9 0.01 14 0.01 

31 0.03 24 0.02 
92 0.09 101 0.10 
132 0.13 190 0.18 
81 0.08 73 0.07 
17 0.02 23 0.02 

189 0.19 176 0.17 
40 0.04 44 0.04 
14 0.01 13 0.01 

116 0.12 74 0.07 
80 0.08 62 0.06 

1,059 1.08 1,005 0.98 

9 



FOCUS: SMOKING AND LOW BIRTH- 
WEIGHT 

Many analyses of these new data items can be 
envisioned, particularly crosstabulations by race, 
birthweight, prenatal care, and other information 
traditionally found on the birth certificate. In this 
brief report one such analysis was chosen for 
illustrative purposes—the relationship between 
tobacco use during pregnancy and the incidence of 
low birthweight in 1989. Data presented here are for 
births to North Carolina residents, rather than for 
births occurring in North Carolina. Smoking is a 
major substance abuse problem among pregnant 
women. It has been estimated that smoking during 
pregnancy accounts for 10 percent of all infant 
deaths in the United States (7). The new birth 
certificate data document that smoking is strongly 
related to poor birth outcomes in North Carolina. 

Overall, 21 percent of North Carolina residents 
giving birth in 1989 reported smoking during 
pregnancy. Figure 1 shows that the prevalence of 
smoking during pregnancy is lower for nonwhite 
residents of North Carolina. This is one of the few 
risk factors on the birth certificate for which 
nonwhites have a lower level than whites. Figure 2 
indicates that smoking is much more frequent 
among pregnant women with less than a high school 
education. Thus pregnant women of low education 
would be an appropriate target group for smoking 
cessation efforts. 

Figure 3 illustrates the relationship between 
smoking status and low birthweight (percent of 
births less than 2,500 grams). There is a steady 
increase in the incidence of low birthweight as level 
of smoking increases, particularly for nonwhites. 
For white women who smoke 10 or more cigarettes a 
day, the percent low birthweight is 2.1 times that of 
those who reported that they did not smoke. For 
nonwhites this ratio is 1.8. Those with unknown 
smoking status or unknown amount smoked (about 
2 percent of the births in 1989) are not a random 
subset with regard to birth outcome. For both races 
the percent low birthweight for this group is as high 
as for those who report smoking 10 or more 
cigarettes per day. In general, women with incomplete 
data on the birth certificate tend to be a high-risk 
group. 

It might be argued that women who smoke also 
have higher levels of other risk factors, such as low 
education, and it is these factors rather than smoking 
per se that lead to the poorer birth outcomes. Other 
studies have shown, however, that smoking is still 

associated with worse outcomes even after controlling 
for these other risk factors. A recent study of the 
WIC program in North Carolina using 1988 birth 
certificate data (8) found that the risk of low 
birthweight was 1.6 times as high for women who 
smoked compared to those who did not, after 
statistically controlling for medical risk factors, race, 
education, age, marital status, and other risk factors 
for low birthweight captured on the birth certificate. 

Overall, the new birth certificate data suggest that 
smoking during pregnancy is strongly associated 
with an increased incidence of low birthweight. 
Promoting smoking cessation for pregnant women 
should, therefore, be a successful strategy to prevent 
low birthweight and thus reduce infant mortality in 
North Carolina. Figure 4 is a map showing county 
percentages of 1989 births where the mother 
smoked during pregnancy. These percentages for the 
counties vary from 14 to 32. This geographic 
presentation of the data may help guide intervention 
efforts. 

CONCLUSION 

This report is meant to provide an overview of the 
new items on the North Carolina birth certificate 
and suggest some possible uses of this information. 
The mere addition of the new items does not, 
however, assure adequate data quality, and the user 
should always be aware of potential problems of 
accuracy and reporting. Data collected on the birth 
certificate have some limitations. Infants may be 
transferred to another hospital, or conditions such 
as congenital anomalies may be diagnosed after the 
birth certificate is completed. The hospital personnel 
responsible for completing the certificate may not be 
aware of the infant's condition. Prenatal care records, 
the best source of many of the items, are often not 
available to hospital personnel or they may be 
missing some information. The extent to which 
hospitals rely on medical records versus asking the 
mother for information to complete certain items 
does vary. 

A systematic evaluation of the quality of the new 
data items is beyond the scope of this report. 
However, a follow-back study on a sample of 1989 
birth certificates is being done to assess the quality of 
reporting and the results will be published in a future 
report. 

It is hoped that the recent enhancement of the 
birth certificate will provide data for better planning 
and evaluation of maternal and child health programs, 
and thus translate into improved birth outcomes. 
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Percent Reporting Smoking During Pregnancy by Race: 
1989 Live Births to North Carolina Residents 

Percent 
25 

20 — 

22.4 

White 
Race 

18.4 

Nonwhite 

HGURE 1 

Percent Reporting Smoking by Completed Years of Education: 
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Percent Low Birthweight by Smoking Status by Race: 
1989 Live Births to North Carolina Residents 
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APPENDIX 
Certificate of Live Birth, top section 

PARENTS 

>• a. 
O o 
UJ 

v> 

NORTH CAROLINA DEPARTMENT OF ENVIRONMENT, HEALTH. AND NATURAL RESOURCES 
DIVISION OF EPIDEMIOLOGY - VITAL RECORDS SECTION 

Registration 
District No. _ 

CERTIFICATE OF LIVE BIRTH 
. Local No.. BIRTH NO. — 132 

CHILD'S NAME fFint. Middle. Last) 

1. r 
SEX 

4. 

CITY. TOWN. OR LOCATION OF BIRTH r\ 
PLACE OF BIRTH    O Hospital   D Frsestanding BinR'c«nler\a On 
D Residence ("■ ,   .     \ 
7.   g OUvr (Specify I  ■    : \, '  '   ' 

t^ 
DATE OF BIRTH iKIonlh. 0*/. Yaai) 

»qtl«* 

FATHERS NAME (Firsl. Ulddit, U»'i i       i. \   ^ 

TIME OF BIRTH 

S. 

COUNTY OF BIRTH 

«. 
FACILITY NAME (H not inatitulion. give SIrael and numOerl 

MOTHERS NAME (Fint. Middle. LO*^ 

12a. 

BIRTHPLACE (Stale or loreign country)   I USUAL RESIDENCE (STATE) 

14. I ISa. 
STREET AND NUMBER 

ISd. 

DATE OF BIRTH (Month. Day. Year) 

10. 

MAIDEN NAME 

12b. 

COUNTY 

150. 

INSIDE CITY LIMITS 
(Yaior No) 
Mm. 

> 

MOTHERS SIGNATURE /canity that I have inspected tha cenilicate. 

17«. , ^ 

I certify that this child wss bom alive at the pla9^and thne arvXjon the 
date stated. S>0na/ure t ■,    ' .\ v   - 

f^ \ ', '■ ' t' 

BIRTHPIJVCE (Sfare o/ loraifjn (.ounir, 

11. 

DATE OF BIRTH (Uonlh. Day laari 

11 

CITY TOWN OR LOCATION 

ISc 

MOTHER'S MAILING ADDRESS (11 same as residence, enter 
'seme') 
16a 

REUVTION TO CHILD IF MOTHER CANNOT SIGN 

ITb. 

DATE SIGNED 
(Moi^h. Day. Year) 

^m>. 

CERTIFIER 
CERTIFIER'S NAME & TITl^ (rype/PnnIA 

D MD  D 0.0  D Hospilal Administrator 
D C N M  n Other MIdwite 
2a D Other (Specify)  

DATE REC'D BY LOCAL REG 

Zip Cooe 

16b 

SOCIAL SECURITY NUMBER BEQUEST 

17c        YES   Q NO   I     I 

ATTENDANTS NAME AND TITLE (II other than certifier) (Type/Print) 

DMD  DDO  nCNM 
a Other Midwile 
1». a Other (Specify)  

ATTENDANTS MAILING ADDRESS ISIieel 6 Numbw or RurU Roula 6 Nuinliw. Cit/ Town. Zip 

SIGNATURE OF REGISTRAR 

22t. 

DATE NAME ADDED DATE AMENDED 

2*. 

COLOR OR RACE OF FATHER (Specify While. Black. American Indian, etc.) 

2Sa. 

COLOR OR RACE OF MOTHER (Specify While. S/«c*. American Indmn etc i 
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APPENDIX (continued) 
Certificate of Live Birth, lower sections 

INFORMATION FOR MEDICAL AND HEALTH USE ONLY 
FATHER  I 

26a. SSN: 
Xb. EDUCATION (Highest Grade Compleled): 

Bemeolary/Secoodafy (0-12). Co)lege (1-4 or 5+)- 
2«c HISPANIC (Cuban. Mejt/can. Puerto Rican, etc.) ORIGIhf? 

n No   D Yes   iSpecilyj  

MOTHER I 

271). EDUCATION (Highest Grade Completed) 

Elementary/Secondary (0-12). College (1-4 or 5+). 
27c. HISPANIC (Cuban. Mexican. Puerto Keen, etc.) ORIGIN? 

n No   D Yes   ISpscityj  

MOTHER MARRIED (Al birth, <x>no»ption or batfiaan 
birth and cotKaption) 

PLURALITY — Single, Twin, Tnplet. 
etc. (Specify) 
29*. 

IF NOT SINGLE - 
etc (Spacity) 
Tab. 

Bom First, Second, Third, BIRTH WEIGHT (Specily) 

2»e.   LB OZ. _ 

30. PREGNANCY HISTORY (Corrtplala each nctmn) 
a. LtM BIrtha (Do not include tha child) 

Now Living. Numtief. Now Dead. Number . _DNone 
Date of last Live Birth 
(Month. Day. Year)  

b. OTHER TERMINATIONS (Sponranaous and 
trtducad al any time after (MrKaptron)   Number _ _DNooe 

DATE OF LAST OTHER TERMINATION 
(Month, Day. Year)    ^^^^ 

31. APGAR SCORE 

DATE LAST NORMAL MENSES BEGAN    I MONTH OF PREGNANCY PRENATAL      1 PRENATAL VISITS - Total Number    CLINICAL ESTIMATE OF    Did mother have blood test for 
I Month Day  Yean                                           \ Ct.PE BEGAN (First Second, etc I              \ III none so slate)                                     |GESTATION ^Weeks)         \SyphMs''ISpectfy yes or no ) 
XL la I i4.       ^3i^ l^f^  

MOTHER TRANSFERRED PRIOR TO DELIVERY? D NO   D YES II yes. enter name o( 
facility transferred from 

J7a,  

INFANT TRANSFERRED?    D NO    D YES    It yes, enter name ot facility transferred lo 

38a. MEDICAL HISTORY FOR THIS 
PREGNANCY 
(Check all that apply) 

Anemia (Hct. < 30/Hgb. < 10) 01 D 
Cardiac disease  02 D 
Acute or chronic lung disease 03 D 
Diabetes 04 0 
Genital herpes 05 D 
Hydramnios/Oligohydramnios 06 D 
Hemoglobinopathy 07 D 
Hyfiertension. chronic 08 D 
Hypertension, pregnancy-associated 09 D 
Eclamf)sia  10D 
Incompetent cervix 11 D 
Previous infant 4000+grams 12 D 
Previous preterm or small-for-gestational- 

age infant  13 D 
Renal disease 14 D 
Rh sensitization ISO 
Uterine bleeding 16D 
None  00 D 
Other (Specify) 17 D 

38b. OTHER HISTORY FOR THIS PREGNANCY 
(Complete all items) 

Tobacco use during pregnancy Yes D 
Average numtier cigarettes per day 

NoD 

Alcohol use during pregnancy  Yes D   No D 
Average number of drinks per weel<  

Weight gained during pregnancy lbs. 

39. OBSTETRIC PROCEDURES 
(Check all that apply) 

Amniocentesis 01 D 
Electronic fetal monitoring  02 D 
Induction ot labor  03 D 
Stimulation of labor  04 D 
Tocolysis 05 D 
Ultrasound 06 D 
None  COD 
Other (Specify) 07 n 

40. EVENTS OF LABOR AND/OR DELIVERY 
(Check all that apply) 

Febrile (> 100° F. or 38° C.) 01 D 
Meconium, moderate/heavy 02 D 
Premature rupture of membrane (> 12 hours) . .03 D 
Abruptio placenta 04 D 
Placenta previa  05 D 
Other excessive bleeding 06 D 
Seizures during labor 07 n 
Precipitous latxjr ( < 3 hours)  08 D 
Prolonged labor ( > 20 hours) 09 D 
Dysfunctional latxjr 10 D 
Breecfi/Malpresentation 11 □ 
Cephalopelvic disproportion 12 0 
Cord prolapse  13 0 
Anesthetic complications 14 D 
Fetal distress 15 D 
Nont 00 O 
Other (Specify) 16 D 

41. METHOD OF DELIVERY (Check all that apply) 

Vaginal 01 O 
Vaginal birth after previous C-section  02 D 
Primary C-section  03 O 
Repeat C-section  04 D 
Forceps 05 O 
Vacuum   06 D 

42. CONDITIONS OF THE NEWBORN 
(Check all that apply) 

Anemia (Hct <39/Hbg< 13) 01 D 
Birth injury 02 D 
Fetal alcohol syndrome 03 O 
Hyaline membrane disease/RDS  04 O 
Meconium aspiration syndrome 05 D 
Assisted ventilation < 30 min 06 D 
Assisted ventilation ? 30 min 07 D 
Seizures 08 D 
Nona 00 D 
Other (Specify) 09 D 

43. CONGENITAL ANOMALIES OF CHILD 
(Check all that apply) 

Anencephalus  01 D 
Spina bifida/Meningocele 02 Q 
Hydrocephalus 03 O 
Microcephalus 04 D 
Other central nervous system anomalies 

(Specify) 05 O 

Heart malformations 06 D 
Other circulatory/respiratory anomalies 

(Specify) 07 O 

Rectal atresia/stenosis 08 D 
Tracheo-esophageal fistula/Esophageal 

atresia  09 O 
Omphalocele/Gaslroschisis  10 D 
Other gastrointestinal anomalies 

(Specify)    11 n 

Malformed genitalia 12 D 
Renal agenesis 13 D 
Other urogenital anomalies 

(Specify)     14 D 

Cleft lip/palate 15 0 
Polydactyly/Syndactyly/Adactyly 16 O 
Club foot 17 D 
Diaphragmatic hernia 18 Q 
Other musculoskeletal/integumenlal anomalies 

(Specify) 19 □ 

Down's syndrome 20 O 
Other chromosomal anomalies 

(Specify) 210 

None OOO 
Olher (Specify) _   22 G 
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